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(57)Abstract: 

PROBLEM TO BE SOLVED: To restrain exhaust of 
HC and CO while efficiently purifying NOx by 
controlling the air-fuel mixture air-fuel ratio by making 
a feedback process to reverse the downstream side 
exhaust air-fuel ratio of an NOx absorbing catalyst to 
rich just after the target air-fuel ratio of an air-fuel 
mixture is switched to the theoretical air-fuel ratio or 
rich from lean. 

SOLUTION: Air-fuel ratio sensors 10 and 1 1 are 
respectively arranged on the upstream-downstream 
sides of an NOx absorbing catalyst 5 of an exhaust 
system, and just after the target air-fuel ratio of an air- 
fuel mixture is switched to the theroretial air-fuel ratio 
or rich from lean, by an ECU 6, air-fuel ratio feedback 

control is performed by using the downstream side sensor 11 instead of the upstream side 
sensor 10. At this time, since reversal to rich of the downstream side sensor 11 delays by 
removal of NOx and 02 in the catalyst 5, even if the exhaust air-fuel ratio detected by the 
upstream side sensor 10 reverses to rich, a fuel injection quantity is controlled so as to be 
gradually increased until the downstream side sensor 1 1 reverses to rich further, and 
reversal to rich of the downstream side sensor 1 1 is quickened. 
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CLAIMS 



[Claim(s)] 

[Claim 1] theoretical air fuel ratio or when rich, while NOx under exhaust air when an exhaust-air 
air-fuel ratio is Lean absorbs, and an exhaust-air air-fuel ratio emits said NOx which absorbed and is 
equipped with the NOx absorption catalyst which carries out reduction processing — combustion — 
the target air- fuel ratio of gaseous mixture reverses richly the exhaust-air air-fuel ratio of the 
downstream of said NOx absorption catalyst theoretical air fuel ratio or immediately after switching 
richly from Lean — it should make ~ combustion — the exhaust emission control device of the 
internal combustion engine characterized by to carry out the feedback control of the air- fuel ratio of 
gaseous mixture. 

[Claim 2] The exhaust emission control device of the internal combustion engine according to claim 
1 characterized by making a feedback control input when the downstream of said NOx absorption 
catalyst is equipped with a three way component catalyst and the exhaust air air- fuel ratio of the 
downstream of said NOx absorption catalyst is richly reversed hold until the exhaust air air- fuel ratio 
of the downstream of said three way component catalyst is richly reversed from said time of being 
richly reversed. 

[Claim 3] The exhaust emission control device of the internal combustion engine according to claim 
1 characterized by carrying out predetermined time maintenance of the feedback control input when 
the downstream of said NOx absorption catalyst is equipped with a three way component catalyst 
and the exhaust air air-fuel ratio of the downstream of said NOx absorption catalyst is richly reversed 
from said time of being richly reversed. 

[Claim 4] The NOx absorption catalyst which absorbs NOx under exhaust air when an exhaust air 
air- fuel ratio is Lean, and an exhaust air air- fuel ratio emits said absorbed NOx, and carries out 
reduction processing theoretical air fuel ratio or when rich, In a 1st air- fuel ratio detection means to 
detect an exhaust air air- fuel ratio by the upstream of this NOx absorption catalyst, a 2nd air-fuel 
ratio detection means to detect an exhaust air air- fuel ratio by the downstream of said NOx 
absorption catalyst, and a normal state the exhaust air air- fuel ratio detected with said 1 st air- fuel 
ratio detection means — being based — combustion ~ with the 1st air- fuel ratio feedback means 
which carries out feedback control of the air- fuel ratio of gaseous mixture to a target air- fuel ratio 
The target air-fuel ratio of gaseous mixture only sets theoretical air fuel ratio or immediately after 
switching richly from Lean, combustion — the exhaust air air- fuel ratio detected with said 2nd air- 
fuel ratio detection means — being based — combustion — the exhaust emission control device of the 
internal combustion engine characterized by being constituted including the 2nd air- fuel ratio 
feedback means which carries out feedback control of the air- fuel ratio of gaseous mixture to a target 
air- fuel ratio. 

[Claim 5] The exhaust emission control device of the internal combustion engine according to claim 

4 characterized by performing feedback control in between until the exhaust air air- fuel ratio with 
which said 2nd air- fuel ratio feedback means is detected with said 2nd air- fuel ratio detection means 
from a switch of a target air- fuel ratio is richly reversed. 

[Claim 6] The exhaust emission control device of the internal combustion engine according to claim 

5 characterized by having a forcible stop means to stop compulsorily the feedback control of air- fuel 
ratio by said 2nd air-fixel ratio feedback means when not richly reversed [ with the feedback control 
of air-fiiel ratio by said 2nd air- fuel ratio feedback means ], even if the predetermined maximum 
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time amount passed. 

[Claim 7] The exhaust emission control device of the internal combustion engine according to claim 
5 or 6 with which it has a study means to learn the control input when being richly reversed with the 
feedback control of air- fuel ratio by said 2nd air-fuel ratio feedback means as a study value, and said 
2nd air-fuel ratio feedback means is characterized by only said study value carrying out step change 
of the control input at the time of initiation of feedback control of air- fuel ratio. 
[Claim 8] The exhaust emission control device of the internal combustion engine according to claim 
7 characterized by establishing the study value reduction correction means which makes the 
reduction correction of said study value when richly reversed [ with the feedback control of air- fuel 
ratio by said 2nd air-fuel ratio feedback means ] within the predetermined minimum time amount. 
[Claim 9] The three way component catalyst arranged at the downstream of said NOx absorption 
catalyst, and a 3rd air- fuel ratio detection means to detect an exhaust air air-fuel ratio by the 
downstream of this three way component catalyst, The control input by the 2nd air- fuel ratio 
feedback control means at the time of the exhaust air air-fuel ratio detected with said 2nd air-fuel 
ratio detection means being richly reversed The exhaust emission control device of the internal 
combustion engine of any one publication of claim 5-8 characterized by establishing the rich control 
input maintenance means made to hold until the exhaust air air-fuel ratio detected with said 3rd air- 
fuel ratio detection means is richly reversed. 

[Claim 10] The exhaust emission control device of the internal combustion engine of any one 
publication of claim 5-8 characterized by establishing the rich control input maintenance means by 
the time amount which carries out predetermined time maintenance of the control input by the 2nd 
air- fuel ratio feedback control means at the time of the three way component catalyst arranged at the 
downstream of said NOx absorption catalyst and the exhaust air air-fuel ratio detected with said 2nd 
air-fuel ratio detection means being richly reversed after that. 

[Claim 11] The exhaust emission control device of the internal combustion engine according to 
claim 10 with which the rich control input maintenance means by said time amount is characterized 
by changing the time amount which makes said control input hold according to the time amount by 
which said three way component catalyst was exposed to lean atmosphere. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the technique for controlling to the optimal air-fixel 
ratio required for purification of NOx in detail about an internal combustion engine's exhaust 
emission control device in the internal combustion engine which equipped the flueway with the NOx 
absorption catalyst. 
[0002] 

[Description of the Prior Art] NOx under exhaust air from the former when an exhaust air air- fuel 
ratio is Lean is absorbed, and the engine with which the exhaust air air- fuel ratio was equipped with 
the NOx absorption catalyst (NOx absorption mold three way component catalyst) which emits said 
absorbed NOx and carries out reduction processing theoretical air fuel ratio (SUTOIKI) or when rich 
is known (reference, such as JP,7-139397,A). 
[0003] 

[Problem(s) to be Solved by the Invention] Although said NOx absorption catalyst reduces the 
amount of NOx which absorbs NOx during the Lean combustion and is discharged in atmospheric 
air as shown in drawing 14, if an absorbed amount exceeds a peak, it will be discharged in 
atmospheric air as it is, without NOx discharged by the engine being absorbed by the catalyst. 
[0004] Then, when it is presumed based on a load, rotation, an air-fuel ratio, etc. that the NOx 
absorbed amount in an NOx absorption catalyst has reached the peak, he is trying to make theoretical 
air fuel ratio or emission of NOx which switches richly and is absorbed by the NOx absorption 
catalyst, and reduction processing perform a target air- fuel ratio compulsorily. However, it is a target 
air- fuel ratio The theoretical air fuel ratio or NOx absorbed by the NOx absorption catalyst even if 
switched richly from Lean, and 02 In order that the inside of a catalyst may not make it rich easily, 
HC and CO of NOx required for reduction will oxidize in lean atmosphere, and it will be discharged 
by desorption, without purifying NOx efficiently (refer to drawing 14). 

[0005] Therefore, when making NOx purify, making the inside of an NOx absorption catalyst make 
it rich promptly is required, and it is effective to give a rich spike for that purpose. However, when 
an NOx absorption catalyst carries out degradation with the passage of time, it is the maximum 
absorbed amount of NOx, and 02. Since storage capacity changed, when the NOx absorption 
catalyst of a new article condition was made to suit and said amount of rich spikes was set up 
uniformly, there was a problem of a rich spike becoming superfluous at the time of degradation, and 
increasing the discharge of HC and CO. 

[0006] Moreover, NOx discharged from an NOx absorption catalyst, without being purified even if it 
is the case where the optimal rich spike is given may occur, and this cannot be canceled depending 
on increase of a rich amount, but superfluous rich control produces the problem of increasing the 
discharge of HC and CO as mentioned above. It aims at offering the exhaust emission control device 
which can control discharge of HC and CO, being able to control to the optimal air- fuel ratio for 
NOx purification, with purifying NOx efficiently, even if this invention is made in view of the 
above-mentioned trouble and degradation of an NOx absorption catalyst with the passage of time 
arises. 

[0007] Moreover, even if there is NOx discharged without being returned from an NOx absorption 
catalyst, it aims at offering the exhaust emission control device which processes this certainly and 
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can inhibit discharge into atmospheric air. 
[0008] 

[Means for Solving the Problem] Therefore, invention according to claim 1 absorbs NOx under 
exhaust air when an exhaust air air-fuel ratio is Lean. The target air-fuel ratio of gaseous mixture sets 
theoretical air fuel ratio or immediately after switching richly from Lean, theoretical air fuel ratio or 
when rich, while an exhaust air air- fuel ratio emits said absorbed NOx and is equipped with the NOx 
absorption catalyst which carries out reduction processing — combustion — the exhaust air air- fuel 
ratio of the downstream of said NOx absorption catalyst is reversed richly — it should make — 
combustion — it considered as the configuration which carries out feedback control of the air- fuel 
ratio of gaseous mixture. 

[0009] When it is the conditions to which purification of NOx by which the target air-fuel ratio was 
absorbed by the NOx absorption catalyst during the Lean combustion theoretical air fuel ratio or 
immediately after switching richly from Lean is carried out according to this configuration, feedback 
control of air-fiiel ratio is performed in order to reverse richly the exhaust air air-fuel ratio of the 
downstream of an NOx absorption catalyst from Lean. In addition, since the NOx absorbed amount 
to an NOx absorption catalyst besides a switch of the target air-fiiel ratio according [ a switch of said 
target air-fiiel ratio ] to change of service conditions, such as acceleration, came to the limitation, a 
target air-fiiel ratio includes temporarily theoretical air fuel ratio or the case where it is switched 
richly. 

[0010] If it puts in another way, since it is influenced by an NOx absorbed amount, the amount of 
oxygen storage, etc. at that time and changes with response delay to change of an entrance side, the 
ambient atmosphere within an NOx absorption catalyst has not reached [ the exhaust air air-fuel ratio 
of the outlet side of an NOx absorption catalyst, and ] a target in an outlet side, even if the entrance 
side has reached the target. Then, even if it makes feedback control of air-fiiel ratio perform based on 
the exhaust air air-fiiel ratio of an outlet side and an entrance side reaches a target, an outlet side can 
bring forward air-fiiel ratio change of an outlet side (inside of a catalyst) by changing an air-fiiel 
ratio to a target, until. 

[001 1] In invention according to claim 2, the downstream of said NOx absorption catalyst was 
equipped with the three way component catalyst, and it considered as the configuration which makes 
a feedback control input when the exhaust air air- fuel ratio of the downstream of said NOx 
absorption catalyst is richly reversed hold until the exhaust air air-fiiel ratio of the downstream of 
said three way component catalyst is richly reversed from said time of being richly reversed. 
According to this configuration, a three way component catalyst is further arranged to the 
downstream of an NOx absorption catalyst. And the control input (for example, correction factor for 
amending fuel oil consumption) of the air-fiiel ratio at that time is made to hold, if the downstream 
of an NOx absorption catalyst is richly reversed after a switch of a target air-fiiel ratio with the 
above-mentioned feedback control of air- fuel ratio until the downstream of said three way 
component catalyst is richly reversed. 

[0012] That is, although said three way component catalyst tends to purify NOx which was not able 
to be purified with an NOx absorption catalyst by forming said three way component catalyst, it is 
necessary to make rich promptly the inside of said three way component catalyst in order to make 
purification with said three way component catalyst perform efficiently, then, the thing made for the 
control input reversed richly to clamp the inside of an NOx absorption catalyst — combustion — the 
air-fiiel ratio of gaseous mixture is held richly, and after the inside of a three way component catalyst 
is richly reversed, it is made to make it usually shift to control 

[0013] In invention according to claim 3, the downstream of said NOx absorption catalyst was 
equipped with the three way component catalyst, and the feedback control input when the exhaust air 
air-fiiel ratio of the downstream of said NOx absorption catalyst is richly reversed was considered as 
the configuration which carries out predetermined time maintenance from said time of being richly 
reversed. After starting the clamp of said control input, when only predetermined time has passed, 
the exhaust air air-fiiel ratio of the downstream of a three way component catalyst presumes what is 
reversed richly, and makes it usually return to control after said predetermined time progress with 
this configuration. 

[0014] On the other hand, invention according to claim 4 is constituted as shown in drawing 1 . In 
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drawing 1 , an NOx absorption catalyst absorbs NOx under exhaust air when an exhaust air air- fuel 
ratio is Lean, and is a catalyst which an exhaust air air-fuel ratio emits said absorbed NOx theoretical 
air fuel ratio or when rich, and carries out reduction processing. The 1st air- fuel ratio detection 
means detects an exhaust air air- fuel ratio by the upstream of an NOx absorption catalyst, and the 
2nd air- fuel ratio detection means detects an exhaust air air- fuel ratio by the downstream of an NOx 
absorption catalyst. 

[0015] the exhaust air air- fuel ratio with which the 1st air- fuel ratio feedback means is detected with 
said 1st air- fuel ratio detection means in a normal state ~ being based — combustion — feedback 
control of the air- fuel ratio of gaseous mixture is carried out to a target air- fuel ratio, the 2nd air-fuel 
ratio feedback means — combustion — the exhaust air air- fuel ratio with which the target air- fuel 
ratio of gaseous mixture is detected with said 2nd air- fuel ratio detection means theoretical air fuel 
ratio or immediately after switching richly from Lean — being based — combustion — feedback 
control of the air- fuel ratio of gaseous mixture is carried out to a target air-fuel ratio. 
[0016] According to this configuration, feedback control is performed in order usually bringing the 
exhaust-air air-fuel ratio detected by the upstream of an NOx absorption catalyst close to a target air- 
fuel ratio, but when it is the conditions to which purification of NOx which the target air- fuel ratio 
absorbed in the NOx absorption catalyst theoretical air fuel ratio or immediately after switching 
richly from Lean is carried out, it replaces with the above-mentioned feedback control, and feedback 
control is performed in order the exhaust-air air- fuel ratio detected by the downstream of an NOx 
absorption catalyst close to a target air- fuel ratio. 

[0017] Since the exhaust air air- fuel ratio of the downstream of an NOx absorption catalyst is in the 
change compared with the upstream, it is performing the 2nd air- fuel ratio feedback control means 
based on the exhaust air air- fuel ratio of the downstream, and will bring forward change of the 
exhaust air air-fuel ratio of the downstream. In addition, the sensor which detects an exhaust air air- 
fuel ratio as a 1st and 2nd air- fuel ratio detection means based on the oxygen density under exhaust 
air can be used, and the broader-based air- fuel ratio sensor which can detect continuously further an 
exhaust air air- fuel ratio besides [ which detects only Rich Lean to theoretical air fuel ratio ] a 
SUTOIKI sensor may be used. 

[0018] In invention according to claim 5, said 2nd air-fuel ratio feedback means considered as the 
configuration which performs feedback control in between until the exhaust air air-fiiel ratio detected 
with said 2nd air- fuel ratio detection means from a switch of a target air-fuel ratio was richly 
reversed. Feedback control is carried out so that the exhaust air air- fuel ratio of the downstream of an 
NOx absorption catalyst may be brought close to a target air- fuel ratio, and it is promptly made 
richly reversed [ the inside of an NOx absorption catalyst ] according to this configuration until the 
exhaust air air- fuel ratio of the downstream of an NOx absorption catalyst is richly reversed from 
Lean. 

[0019] In invention according to claim 6, even if the predetermined maximum time amount passed, 
when not richly reversed [ with the feedback control of air-fuel ratio by said 2nd air- fuel ratio 
feedback means ], it considered as the configuration equipped with a forcible stop means to stop 
compulsorily the feedback control of air-fuel ratio by said 2nd air-fuel ratio feedback means. 
According to this configuration, it is judged as that in which a certain abnormalities have generated 
the feedback control of air- fuel ratio based on the exhaust air air-fuel ratio detected with the 2nd air- 
fuel ratio detection means when not richly reversed in a predetermined time line, said feedback 
control of air- fuel ratio is stopped, and rich-ization beyond it is not performed. 
[0020] In invention according to claim 7, it had a study means to learn the control input when being 
richly reversed with the feedback control of air-fuel ratio by said 2nd air- fuel ratio feedback means 
as a study value, and said 2nd air- fuel ratio feedback means considered as the configuration which 
only said study value makes carry out step change of the control input at the time of initiation of 
feedback control of air-fuel ratio. According to this configuration, if the exhaust air air- fuel ratio of 
the downstream of an NOx absorption catalyst is richly reversed at the time of a switch of a target 
air-fuel ratio, the control input at that time will be learned as a control input needed for rich reversal. 
And when starting the feedback control of air-fuel ratio using the 2nd air-fuel ratio detection means, 
the response of rich reversal is brought forward because only said study value carries out step change 
of the control input. 
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[0021] In invention according to claim 8, when richly reversed [ with the feedback control of air- fuel 
ratio by said 2nd air- fuel ratio feedback means ] within the predetermined minimum time amount, it 
considered as the configuration which establishes the study value reduction correction means which 
makes the reduction correction of said study value. When the downstream of an NOx absorption 
catalyst is richly reversed earlier than the minimum time amount, a study value presumes a 
superfluously large thing, and makes the reduction correction of the study value, and it is made 
richly reversed [ value ] by the feedback control of air-fuel ratio using the 2nd air- fuel ratio detection 
means according to this configuration by the middle proper time amount of said maximum time 
amount and minimum time amount. 

[0022] The three way component catalyst arranged in invention according to claim 9 at the 
downstream of said NOx absorption catalyst, A 3rd air-fuel ratio detection means to detect an 
exhaust air air- fuel ratio by the downstream of this three way component catalyst, The control input 
by the 2nd air-fuel ratio feedback control means at the time of the exhaust air air-fuel ratio detected 
with said 2nd air- fuel ratio detection means being richly reversed It considered as the configuration 
which establishes the rich control input maintenance means made to hold until the exhaust air air- 
fuel ratio detected with said 3rd air-fuel ratio detection means is richly reversed. 
[0023] According to this configuration, it is arranged from the upstream to a flueway in order of the 
1st air- fuel ratio detection means, an NOx absorption catalyst, the 2nd air- fuel ratio detection means, 
a three way component catalyst, and the 3rd air- fuel ratio detection means. And it is held at the 
control input at said reversal time until the exhaust air air-fuel ratio detected with the 3rd air-fuel 
ratio detection means from this reversal time will be richly reversed, if the exhaust air air- fuel ratio 
detected by said 2nd air- fuel ratio feedback control means with the 2nd air- fuel ratio detection means 
is richly reversed. 

[0024] Namely, since it is necessary to also reverse promptly the exhaust air air- fuel ratio in a three 
way component catalyst richly so that said three way component catalyst may be for purifying NOx 
which was not able to be purified with an NOx absorption catalyst and it may make this NOx 
purification perform efficiently Even if the inside of an NOx absorption catalyst is richly reversed, it 
is not made to usually return to control (control by the 1st air- fuel ratio feedback control means) 
immediately. After checking rich-ization of the three way component catalyst which will be made 
rich later than rich reversal of an NOx absorption catalyst, it is made to usually return to control. 
[0025] In invention according to claim 10, it considered as the configuration which establishes the 
rich control input maintenance means by the time amount which carries out predetermined time 
maintenance of the control input by the 2nd air- fuel ratio feedback control means at the time of the 
three way component catalyst arranged at the downstream of said NOx absorption catalyst and the 
exhaust air air-fuel ratio detected with said 2nd air- fuel ratio detection means being richly reversed 
after that. According to this configuration, it is the configuration of making the exhaust air air-fuel 
ratio of the downstream of a three way component catalyst making it rich, but not the configuration 
that establishes the 3rd air-fuel ratio detection means, and detects an exhaust air air-fuel ratio directly 
like invention according to claim 9 but the control input which reversed the inside of an NOx 
absorption catalyst richly is presumed to be what also reverses richly the inside of the three way 
component catalyst of the downstream by holding only predetermined time. 
[0026] In invention according to claim 1 1 , the rich control input maintenance means by said time 
amount considered as the configuration which changes the time amount which makes said control 
input hold according to the time amount by which said three way component catalyst was exposed to 
lean atmosphere. When the time amount (Lean time amount) by which the three way component 
catalyst was exposed to lean atmosphere is long according to this configuration, there are so many 
amounts of oxygen storage, and since what takes time amount to be richly reversed is presumed, the 
time amount which makes the control input which carried out rich reversal of the NOx absorption 
catalyst hold is changed according to said Lean time amount. 
[0027] 

[Effect of the Invention] When NOx absorbed by the NOx absorption catalyst is emitted according to 
invention according to claim 1, while being able to carry out [ rich ]-izing of the inside of an NOx 
absorption catalyst promptly, it can control to the optimal air- fuel ratio, without being influenced by 
fluctuation of an NOx absorbed amount etc., NOx can be returned efficiently, and it is effective in 
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the ability to control increase of the discharge of HC and CO. 

[0028] According to invention according to claim 2, it is effective in the ability to purify efficiently 
NOx which has arranged the three way component catalyst to the downstream of an NOx absorption 
catalyst, made rich promptly the inside of said three way component catalyst while being able to 
attain purification of NOx which was not able to be purified with an NOx absorption catalyst, and 
was not able to be purified with an NOx absorption catalyst. According to invention according to 
claim 3, it is effective in the ability to perform control for making the three way component catalyst 
arranged at the downstream of an NOx absorption catalyst make it rich at an early stage simple. 
[0029] While the exhaust-air air- fuel ratio usually introduced into an NOx absorption catalyst using 
the air-fuel ratio detection means formed in the upstream of an NOx absorption catalyst is 
controllable proper according to invention according to claim 4, the inside of an NOx absorption 
catalyst can be promptly made rich under the condition to which NOx purification is carried out in 
an NOx absorption catalyst, and it is effective in the ability to be able to purify NOx efficiently, 
controlling the discharge of HC and CO. 

[0030] While according to invention according to claim 5 being able to change an NOx absorption 
catalyst even to the optimal air- fuel ratio for reduction processing of NOx promptly and being able to 
purify NOx efficiently, it is effective in the ability to control increase of the discharge of HC and 
CO. According to invention according to claim 6, it is effective in the ability to prevent that rich 
control is superfluously carried out by the feedback control of air- fuel ratio based on the exhaust air 
air- fuel ratio of the downstream of an NOx absorption catalyst. 

[0031] According to invention according to claim 7, it is effective in the responsibility of the control 
which reverses the inside of an NOx absorption catalyst richly from Lean being controllable to a 
proper value according to each engine and a catalyst. According to invention according to claim 8, 
the responsibility of the control which reverses the inside of an NOx absorption catalyst richly from 
Lean becomes early superfluously, and it is effective in the ability of HC and the rate of CO 
purification to prevent that aggravation falls. 

[0032] According to invention according to claim 9, it is effective in the ability to purify efficiently 
NOx which have arranged the three way component catalyst to the downstream of an NOx 
absorption catalyst, the correct level was made to make rich promptly the inside of said three way 
component catalyst while being able to attain purification of NOx which was not able to be purified 
with an NOx absorption catalyst, and was not able to be purified with an NOx absorption catalyst. 
According to invention according to claim 10, there is effectiveness of the ability to make it perform 
simple about the control for making the three way component catalyst arranged at the downstream of 
an NOx absorption catalyst make it rich at an early stage, without forming an air- fuel ratio detection 
means in the downstream of a three way component catalyst. 

[0033] According to invention according to claim 11, there is effectiveness of the ability to make the 
inside of the three way component catalyst arranged at the downstream of an NOx absorption 
catalyst make it rich at an early stage the neither more nor less by the simple configuration. 
[0034] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained below. 
Drawing 2 is drawing showing an internal combustion engine's system configuration in the gestalt of 
the 1st operation, the air measured by the throttle valve 2 is attracted by the engine 1, the fuel 
injected from a fuel injection valve 3 and said inhalation air are mixed to him, and gaseous mixture 
is formed in him. 

[0035] Said fuel injection valve 3 may inject a fuel into a suction-port part, and may inject a direct 
fuel to a combustion chamber. Said gaseous mixture carries out ignition combustion by jump spark 
ignition by the ignition plug 4, and after combustion exhaust air is purified with the NOx absorption 
catalyst 5 infixed in the flueway 9, it is discharged in atmospheric air. Said NOx absorption catalyst 
5 is a catalyst (NOx absorption mold three way component catalyst) which NOx under exhaust air 
when an exhaust air air-fiiel ratio is Lean is absorbed, an exhaust air air- fuel ratio emits said 
absorbed NOx theoretical air fuel ratio or when rich, and carries out reduction processing in a three 
way component catalyst layer. 

[0036] The control unit 6 which controls fuel injection timing by said fuel injection valve 3, the 
injection quantity, the ignition timing by the ignition plug 4, etc. is constituted including a 
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microcomputer, by data processing based on the detecting signal from various sensors, outputs a 
fuel-injection signal (injection pulse signal) to said fuel injection valve 3, and outputs an ignition 
signal to an ignition plug 4 (power transistor). 

[0037] In the operation of said fuel-injection signal, a target air-fuel ratio is determined according to 
a service condition, and although fuel oil consumption (injection pulse width) calculates so that the 
gaseous mixture of this target air- fuel ratio may be formed, it has the composition that the air- fuel 
ratio which is Lean is set up from theoretical air fuel ratio as said target air-fuel ratio. As said various 
sensors The air flow meter 7 which detects an engine's 1 intake air flow, the throttle sensor 8 which 
detects the opening of said throttle valve 2, the 1st air- fuel ratio sensor 10 (the 1st air- fuel ratio 
detection means) which is arranged in the flueway 9 of the upstream of said NOx absorption catalyst 
5, and detects an exhaust air air- fuel ratio, The 2nd air- fuel ratio sensor 1 1 (the 2nd air- fuel ratio 
detection means) which is arranged in the flueway 9 of the downstream of said NOx absorption 
catalyst 5, and detects an exhaust air air- fuel ratio is formed, and also A rotation signal from a crank 
angle sensor, a water temperature signal from a coolant temperature sensor, etc. which are not 
illustrated are inputted into a control unit 6. 

[0038] It may be the sensor which detects an exhaust air air- fuel ratio based on the oxygen density 
under exhaust air, and said 1st air- fuel ratio sensor 10 and the 2nd air- fuel ratio sensor 1 1 may be 
SUTOIKI sensors which detect only theoretical air fuel ratio, and may be a broader-based air- fuel 
ratio sensor which can detect an exhaust air air- fuel ratio in a wide area. Said control unit 6 sets up 
the air-fuel ratio feedback correction factor (control input) alpha for amending said fuel oil 
consumption by proportional-plus-integral control etc. so that the exhaust air air- fuel ratio detected 
by said 1st air- fuel ratio sensor 10 may usually be brought close to a target air-fuel ratio. The above- 
mentioned function is equivalent to the 1st air- fuel ratio feedback means. 

[0039] The signs of control that a target air- fuel ratio uses said 2nd air- fuel ratio sensor 1 1 instead of 
said 1st air- fuel ratio sensor 10 theoretical air fuel ratio or immediately after switching richly from 
Lean, performs said feedback control of air-fuel ratio, and is equivalent to this 2nd air-fuel ratio 
feedback means on the other hand are shown in the flow chart of drawing 3 . It sets to the flow chart 
of drawing 3 R> 3, and is step 1 (all over drawing, it is described as SI .) first. The existence of 
formation of said start condition is judged by distinguishing the flag FRS which shows formation of 
the start condition of NOx processing Air Fuel Ratio Control by it being the same as that of the 
following. 

[0040] Said NOx absorption catalyst 5 absorbs NOx under exhaust air when an exhaust air air-fuel 
ratio is Lean. Since an exhaust air air-fuel ratio emits said absorbed NOx theoretical air fuel ratio or 
when rich, a target air- fuel ratio from Lean, theoretical air fuel ratio or when it is switched richly 
Since NOx absorbed during the Lean combustion will be emitted, 1 is set to said flag FRS and 
formation of a start condition is distinguished. 

[0041] In addition, the switch to theoretical air fuel ratio or Rich from Lean of a target air- fuel ratio 
Even if it is carried out by the service condition (change of acceleration, and a load and rotation) and 
also is under the condition to which the Lean air- fuel ratio is originally set as a target air- fuel ratio 
When it is presumed that the NOx absorbed amount in the NOx absorption catalyst 5 has reached the 
critical mass, it is a setup to which rich control is carried out temporarily, and the switch to 
temporary rich control for this NOx processing is also included. 

[0042] If the switch to theoretical air fuel ratio or Rich from Lean of a target air- fuel ratio is 
performed and 1 is set to said flag FRS, it will progress to step 2 and a setup which switches the air- 
fuel ratio sensor used for feedback control of air- fuel ratio from the 1st air- fuel ratio sensor 10 till 
then to the 2nd air- fuel ratio sensor 1 1 will be performed. Feedback control of air- fuel ratio for this 
to bring the exhaust air air- fuel ratio detected by the 2nd air- fuel ratio sensor 1 1 close to the target 
air-fuel ratio after a switch is performed. 

[0043] And at step 3, the exhaust air air- fuel ratio of the NOx absorption catalyst 5 downstream 
detected by said 2nd air- fuel ratio sensor 1 1 distinguishes whether it was richly reversed from Lean. 
In addition, when using the sensor which can detect an air- fuel ratio in a wide area as the 2nd air-fuel 
ratio sensor 1 1, it is good also as whether the judgment in said step 3 was reached to the target air- 
fuel ratio. If it is distinguished that the air- fuel ratio of the downstream of the NOx absorption 
catalyst 5 was richly reversed at step 3, it will progress to step 4 and said flag FRS will be reset to 
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zero, and at the following step 5, a setup which returns the air-fuel ratio sensor used for feedback 
control of air- fuel ratio from the 2nd air- fuel ratio sensor 1 1 to the 1st air- fuel ratio sensor 10 is 
performed. 

[0044] The property of control of having followed the flow chart of above-mentioned drawing 3 is 
shown in the timing diagram of drawing 4 . In addition, the timing diagram of drawing 4 is the case 
where a SUTOIKI sensor is used as an air- fuel ratio sensor, and has shown the case where a target 
air- fuel ratio is switched to theoretical air fuel ratio (SUTOIKI) by the service condition from Lean. 
If 1 is set to said flag FRS, the air-fuel ratio sensor used for feedback control of air-fuel ratio will be 
switched to the 2nd air- fuel ratio sensor 1 1 from the 1st air- fuel ratio sensor 10 (if a target air- fuel 
ratio is switched to SUTOIKI from Lean), and the feedback control of air-fuel ratio using the 2nd 
air-fuel ratio sensor 1 1 will be started. 

[0045] Although the exhaust air air- fuel ratio of the NOx absorption catalyst 5 upstream detected by 
the 1st air- fuel ratio sensor 10 is richly reversed comparatively early at this time Rich reversal of the 
2nd air- fuel ratio sensor 1 1 is NOx and 02 in the NOx absorption catalyst 5. In order to be behind 
with desorption Even if the exhaust air air- fuel ratio detected by the 1st air- fuel ratio sensor 10 is 
richly reversed Furthermore, the quantity of fuel oil consumption will be increased gradually, a rich 
spike will be given, and rich reversal of the 2nd air- fuel ratio sensor 1 1 will bring forward rich 
reversal of the 2nd air- fuel ratio sensor 1 1 (inside of the NOx absorption catalyst 5) as a result. 
[0046] Since it is effective in NOx processing in said NOx absorption catalyst 5 to give a rich spike, 
if the inside of the NOx absorption catalyst 5 is promptly made to a rich ambient atmosphere as 
mentioned above, the reduction processing of NOx can be carried out efficiently. Moreover, by 
advancing rich-ization on the basis of rich reversal of the 2nd air- fuel ratio sensor 11, even if there is 
change of an NOx absorbed amount or the amount of oxygen storage by degradation with the 
passage of time, it can control that the discharge of HC and CO increases by superfluous rich-ization. 

[0047] And if the exhaust air air- fuel ratio detected by the 2nd air-fuel ratio sensor 1 1 is richly 
reversed from Lean, the feedback control of air- fuel ratio (the 2nd air- fuel ratio feedback means) 
using the 2nd air- fuel ratio sensor 1 1 will be suspended at the time, and the feedback control of air- 
fuel ratio (the 1st air- fuel ratio feedback means) which used the 1st air- fuel ratio sensor 10 will be 
started instead, and it will be fed back so that the exhaust air air- fuel ratio of the NOx absorption 
catalyst 5 upstream may be brought close to theoretical air fuel ratio. 

[0048] The flow chart of drawing 5 shows the more detailed contents of processing as the base for 
the fundamental contents of control shown in the flow chart of said drawing 3 , and it explains the 
flow chart of said drawing 5 hereafter, referring to the timing diagram of said drawing 4 and drawing 
6 . At step 11, if said flag FRS is distinguished and 1 is set to said flag FRS, it will progress to step 
12. 

[0049] At step 12, the air- fuel ratio sensor used for feedback control of air- fuel ratio is switched to 
the 2nd air- fuel ratio sensor 1 1 from the 1st air- fuel ratio sensor 10. At step 13, zero reset of the 
timer Talpha for measuring the time amount of Air Fuel Ratio Control which used the 2nd air- fuel 
ratio sensor 1 1 is carried out, and initial value (100 %) is reset to the air-fuel ratio feedback 
correction factor alpha (control input for amending fuel oil consumption). 

[0050] At step 14, only rich part KNalpha+ study value LNalpha carries out increase change of the 
air- fuel ratio feedback correction factor alpha in step uniformly from said initial value (refer to 
drawing 6 ). Said uniform rich part KNalpha is a fixed value, and said study value LNalpha is the 
value which learned the correction factor alpha at the time of the detection result of said 2nd air- fuel 
ratio sensor 1 1 being richly reversed, and is explained in full detail behind. 

[0051] Maximum Talphamax to which said timer Talpha was counted up at step 15, and said timer 
Talpha was beforehand set at the following step 16 It distinguishes whether it is the following (refer 
to drawing 6 ). Said timer Talpha is Maximum Talphamax. If it is the following, it will progress to 
step 17 and the increase correction of said correction factor alpha will be made by Integral alpha. 
[0052] For the correction factor alpha which increased by said integral control, it is compared with 
maximum alphamax (refer to drawing 6 ) beforehand set up at the following step 18, and a correction 
factor alpha is maximum alphamax. When it is above, it progresses to step 19 and is maximum 
alphamax to a correction factor alpha. With setting, a correction factor alpha is maximum alphamax. 
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It avoids exceeding. It prevents that this becomes a superfluous rich spike. 

[0053] In addition, it is good also as a configuration which waits for the air- fuel ratio which omits 
the integral control in said step 17, is made to hold as it is after only said uniform rich part KNalpha+ 
study value LNalpha has carried out increase change of the air- fuel ratio feedback correction factor 
alpha in step, and is detected by the 2nd air- fuel ratio sensor 1 1 to be richly reversed. At step 20, it 
distinguishes whether the output of the 2nd air-fuel ratio sensor 1 1 was richly reversed. And 
although it is made to usually return to control (the 1st air- fuel ratio feedback means) as what was 
able to give the expected rich spike when richly reversed, it progresses to step 21 first and said timer 
Talpha is the minimum value Talphamin. It distinguishes whether it is the following. 
[0054] Timer Talpha is the minimum value Talphamin. After exceeding, when rich reversal is 
carried out, it progresses to step 22 and the updating operation of said study value LNalpha is 
performed according to a bottom type (one formula). The part of this step 22 is equivalent to a study 
means. 

By the LNalpha=(n-l) (xLNalpha(old things) +alpha')/n top formula, LNalpha (old things) is a study 
value before updating, and alpha' shows the correction factor alpha when being richly reversed. And 
study value LNalpha before updating (old things) and correction factor alpha 1 at the time of rich 
reversal are equalized by weighting-factor n set up beforehand, and the updating storage of the value 
after this equalization is carried out as new study value LNalpha. 

[0055] Thereby, the optimal value required of reversing richly the output of the 2nd air- fuel ratio 
sensor 1 1 can be given as step variation immediately after switching to the 2nd air- fuel ratio sensor 
1 1 . In addition, said study value LNalpha is calculated for every loads at the time of rich reversal, 
and rotation conditions, and you may make it make it memorize. 

[0056] Moreover, said timer Talpha is Maximum Talphamax at said step 16. Also when it is 
distinguished that it is above, it progresses to step 22 and study value LNalpha is made to update 
according to an upper type. In this case, for said correction factor alpha', said timer Talpha is 
Maximum Talphamax. It gives as a final value at the time of becoming. As mentioned above, said 
timer Talpha is Maximum Talphamax. When it becomes above, without waiting for rich reversal, it 
prevents that rich control is continued superfluously by making it usually return to control 
compulsorily, and the processing which progresses to step 22 from the step step 16 is equivalent to a 
forcible stop means. 

[0057] On the other hand, timer Talpha is the minimum value Talphamin at step 21. When [ at which 
rich reversal was carried out in the condition of the following ] judged, it progresses to step 23 and 
the updating operation of said study value LNalpha is performed according to a bottom type (two 
formulas). The part of this step 23 is equivalent to a study value reduction correction means. 
LNalpha=DNalphaxLNalpha (old things) 

multiplier (DNalpha<l) for said DNalpha to make the reduction correction of the study value 
LNalpha it is — the time amount which rich reversal takes by the time amount which rich reversal 
took making the reduction correction of the study value LNalpha in being unusually short — the 
minimum value Talphamin It is made to exceed and is made to carry out rich reversal by 
responsibility proper to NOx processing. 

[0058] At step 24, it is initial value (100 %) (zero reset of said flag FRS is carried out, further, the 
air- fuel ratio sensor used for feedback control of air- fuel ratio is returned to the 1st air- fuel ratio 
sensor 10 from the 2nd air-fuel ratio sensor 11, and the usual feedback control of air- fuel ratio (the 
1st air- fuel ratio feedback means) is made to return and to be performed after that in step 26 at the 
following step 25 based on the detection result of the 1st air-fiiel ratio sensor 10.) about said 
correction factor alpha. 

[0059] By the way, although the inside of the NOx absorption catalyst 5 can be controlled by 
performing feedback control of air- fuel ratio which used the 2nd air- fuel ratio sensor 11 at an early 
stage in an air- fuel ratio ambient atmosphere proper to NOx processing when processing NOx 
absorbed by the NOx absorption catalyst 5 during the Lean combustion as mentioned above, NOx 
may be discharged by the above-mentioned control at the downstream of the NOx absorption 
catalyst 5, or HC and CO may be discharged by rich spike. 

[0060] Then, it is good to constitute so that NOx, HC, and CO which are shown in drawing 7 and 
which have arranged the three way component catalyst 12 to the downstream of said NOx absorption 
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catalyst 5, and were not able to be purified with the NOx absorption catalyst 5 like the gestalt of the 
2nd operation may be processed with said three way component catalyst 12. Furthermore, in order to 
make it process efficiently with said three way component catalyst 12, it is good to make Air Fuel 
Ratio Control perform, as it is shown in the flow chart of drawing 8 . 

[0061] In the flow chart of drawing 8 , if the completely same processing as step 1 1 of the flow chart 
of above-mentioned drawing 5 - step 20 is performed and 1 is set to said flag FRS, it will carry out 
increase control of the air- fuel ratio feedback correction factor alpha by integral control until the 
output of the 2nd air- fuel ratio sensor 1 1 will carry out rich reversal of each step from step 3 1 to step 
40 (if a target air- fuel ratio is switched to theoretical air fuel ratio or Rich from Lean). 
[0062] And the holding time NRT which makes said air- fuel ratio feedback correction factor alpha 
hold at step 40 with reference to the table TNRT which memorized the holding time NRT 
beforehand at the following step 41 according to the Lean control time amount, i.e., the duration of 
the Air Fuel Ratio Control condition which makes a target air- fuel ratio Lean, when it was 
distinguished that the output of the 2nd air-fuel ratio sensor 1 1 carried out rich reversal is 
determined. Here, as shown in drawing 9 , the time when said Lean time amount is longer sets up 
said holding time TNRT for a long time. 

[0063] At step 42, it is made only for said holding time NRT to make the air- fuel ratio feedback 
correction factor alpha at the time of the output of the 2nd air- fuel ratio sensor 1 1 carrying out rich 
reversal hold (refer to drawing 10), and after said holding time NRT passes, it progresses to step 43. 
The part of the above-mentioned steps 41 and 42 is equivalent to the rich control input maintenance 
means by time amount. After each step of steps 43-48 performs the same processing as steps 21-26 
of the flow chart of said drawing 5 and performs the updating operation of study value LNalpha, it is 
returned to the usual feedback control of air- fuel ratio (the 1st air- fuel ratio feedback means) by the 
1st air- fuel ratio sensor 10. 

[0064] As mentioned above, also after the inside of the NOx absorption catalyst 5 becomes a rich 
ambient atmosphere, the inside of a three way component catalyst 12 can be made into a rich 
ambient atmosphere at an early stage, and NOx discharged without being purified with the NOx 
absorption catalyst 5 can be made to purify efficiently because only the holding time NRT makes the 
air- fuel ratio feedback correction factor alpha at that time hold. As that from which the time amount 
taken for the inside of a three way component catalyst 12 to carry out rich reversal according to the 
Lean time amount changes with the gestalt of operation shown in the flow chart of above-mentioned 
drawing 8 , although it was made only for the holding time NRT according to the Lean time amount 
to make the air-fuel ratio feedback correction factor alpha hold Like [ in order to control the air-fuel 
ratio in a three way component catalyst 12 the more nearly optimal ] the gestalt of the 3rd operation 
shown in drawing 1 1 The 3rd air-fiiel ratio sensor 13 (the 3rd air- fuel ratio detection means) is 
arranged to the downstream of a three way component catalyst 12, and you may make it make the 
period which makes the air- fuel ratio feedback correction factor alpha hold based on the detection 
result of this 3rd air- fuel ratio sensor 13 control. 

[0065] In addition, said 3rd air- fuel ratio sensors 13 may also be any of a SUTOIKI sensor or a 
broader-based air- fuel ratio sensor. The situation of control using said 3rd air- fuel ratio sensor 13 is 
shown in the flow chart of drawing 12. In the flow chart of drawing 12, if the completely same 
processing as step 1 1 of the flow chart of above-mentioned drawing 5 - step 20 is performed and 1 is 
set to said flag FRS, it will carry out increase control of the air-fuel ratio feedback correction factor 
alpha by integral control until the output of the 2nd air-fuel ratio sensor 1 1 carries out rich reversal of 
each step from step 51 to step 60. 

[0066] And at step 61, a setup which makes the air-fuel ratio feedback correction factor alpha at the 
time of the 2nd air- fuel ratio sensor 1 1 carrying out rich reversal hold is performed, and it 
distinguishes whether the output of said 3rd air- fuel ratio sensor 13 carried out rich reversal in the 
following step 62. When it returns to step 61, the maintenance condition of the air- fuel ratio 
feedback correction factor alpha is maintained and the 3rd air-fiiel ratio sensor 1 3 carries out rich 
reversal at step 62 until rich reversal of the 3rd air- fuel ratio sensor 13 is distinguished, it progresses 
to step 63 (refer to drawing 13). 

[0067] The part of the above-mentioned steps 61 and 62 is equivalent to a rich control input 
maintenance means.. After each step of steps 63-68 performs the same processing as steps 21-26 of 
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the flow chart of said drawing 5 and performs the updating operation of study value LNalpha, it is 
returned to the usual feedback control of air- fuel ratio by the 1st air- fuel ratio sensor 10. As 
mentioned above, if it is the configuration of making the air- fuel ratio feedback correction factor 
alpha holding until the 3rd air- fuel ratio sensor 13 carries out rich reversal, the holding time can be 
controlled the optimal and the holding time is insufficient, and a three way component catalyst 12 
cannot purify NOx efficiently, or it can avoid that the holding time will be too long and a 
superfluous rich spike will be given conversely. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1 ] The block diagram showing the basic configuration of the exhaust emission control 
device concerning invention according to claim 1 . 

[Drawing 2] An internal combustion engine's system configuration Fig. in the gestalt of the 1st 
operation. 

[Drawing 3] The flow chart which shows the situation of fundamental Air Fuel Ratio Control in the 
gestalt of the 1st operation. 

[Drawing 4] The timing diagram which shows the property of Air Fuel Ratio Control in the gestalt of 
the 1 st operation. 

[Drawing 5] The flow chart which shows a detail for Air Fuel Ratio Control in the gestalt of the 1st 
operation. 

[Drawing 6] The timing diagram which shows the property of the air- fuel ratio feedback correction 
factor in the gestalt of the 1 st operation. 

[Drawing 7] An internal combustion engine's system configuration Fig. in the gestalt of the 2nd 
operation. 

[Drawin g 8] The flow chart which shows the detail of Air Fuel Ratio Control in the gestalt of the 2nd 
operation. 

[Drawing 9 ] The diagram showing correlation with the holding time NRT and the Lean time amount 
in the gestalt of the 2nd operation. 

[Drawing 10] The timing diagram which shows the property of Air Fuel Ratio Control in the gestalt 
of the 2nd operation. 

[Drawing 1 1] An internal combustion engine's system configuration Fig. in the gestalt of the 3rd 
operation. 

[Drawing 12] The flow chart which shows the detail of Air Fuel Ratio Control in the gestalt of the 
3rd operation. 

[Drawing 13] The timing diagram which shows the property of Air Fuel Ratio Control in the gestalt 
of the 2nd operation. 

[Drawing 14] The timing diagram for explaining the trouble of control conventionally. 
[Description of Notations] 

1 Internal Combustion Engine 

2 Throttle Valve 

3 Fuel Injection Valve 

4 Ignition Plug 

5 NOx Absorption Catalyst 

6 Control Unit 

7 Air Flow Meter 

8 Throttle Sensor 

9 Flueway 

10 1st Air- fuel Ratio Sensor 

1 1 2nd Air- fuel Ratio Sensor 

12 Three Way Component Catalyst 

13 3rd Air- fuel Ratio Sensor 
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(57) Abstract COPYRIGHT: (C)1fia&yPO 

PROBLEM TO BE SOLVED: To restrain exhaust of HC 
and CO while efficiently purifying NOx by controling 
the air-fuel mixture eJr-fue! ratio by making a feedback 
prooase to reverse the downstream side exhaust ar-tuef 
raflo of an NOx eb&orbing catalyst to rich Just after 
the target an^fueJ ratio of an ar-fcieJ rrnxttro b 
awncneo to tna trteofeocaj ar-ruei rano or ncn irom lean. 

SOLUTION: Ar-fcxel rats sensors 10 and 11 are 
reepecttofy arranged on the up^treem^owTtBtrearn tidee 
of an NOx absorbing catalyst 5 of an exhaust system, and 
Just after the target a*-1uel rofio of an eJr-tuel 
mbdure is switched to iho thanrefed air-fuel ratio or 
rich from lean, by an ECU 8, aMuel ratio feedback 
control is performed by usng the downstream aide sflnaor 
11 Instead of the upstream side eensor 1a At thte time, 
• sincB reversal to rich of the downstream side sensor 11 
delays by removal of NOx and O2 In 1he catalyst 5, 
even If the exhaust air-fuel ratio detected by the 
upstream side sensor 10 reverses to ncn, a fuel 
Injection quantity Is controlled so as to be graduafy 
increased unti the downstream aide sensor 11 reverses 
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(57) [gfcj] 

[019] NOxtMttl«K*RS*ifcNOx*, 

<, HC. C0©8ffl«*i8*$-e*Cifc<i* 

ft**. 

??tctfj«)&;t6ft;fci&}t, N0x8HI©fc«>©2« 
W*«a^#Ofiei€:*)SRb, 7 7 *F R S (C 1 h 
TS. SiriB7 7*FRStCl*s-fe* h34i4i, 2j&Jt 



«l*B**srtlIUj 




mormwmimttikz y * ^tcgisstt*^ . «g 

[M*E2 ] lfiaNOx©«OI4«©Tt&II8K:=jcttS8«: 
?KKIgt,;fc4t©7.f-FX,*g|fl:g^ i?ffiy, 

^IBNOxlRiRMS!SOTiiSEfi«©S^iKH:*tyy 

?CC5K LW#> 69fSiWIfi^S tf* C 4 *4$»4 

[»*S4 3 #Sl£*8J*# i; - * £ * K®m® 

ft * 4 1 JClWBlRlR 0 fcN 0 x fcftm t/"CSS&Sf * 
NOxftCAgR^ 

SNOx«iDU!!^±a{wrgrmmk*tftffii-i© i 
$«ttt*a*84. 

jtK7 a - f>< ? ^tuarr 1 ^a&ft? ^ - fx, * 

*S4. 

ffi8%&A©3&i£tti&i 'j->*6a^*SJtxtt y 

m>£m£i&&£&lb<iC7 a - FX ? 2 

£&Jt7<-FX,*fig4. 

4^"C#^3tifcG 4*#a4TSrt*$«l8©Sfa# 

[iw*5]iiwii2asitt7^-FA,**B»i, a 

^ - f x v ttmitf >> c 4 z®mt -rs i9*a4E« 
©rt«aw©gf^fcm 

[3t#I6 ] m&82?mt7 a - FX v 4»*8K:J;S 
SKJt7 ^ — Fx, *) . 3r£©«*if(a#tl 

aBLTfcy ,*{tS*SU):l>4fc«:, S9fBlir22J8it:7 
< - P/i ^ i'^SKJ; < - FX ? *©l8P£53i 

Mn<e*jt3«SKMfKit?&««*fcc Ltmt? 
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*i9*3J 6 Sett©fc«8UH©#&8Hfc8jil. 
[»**7 3 ®&M2m&7 a - Fx, i/^S«c«fc4 
2SBSJt7 < - FX, *H»tcJ: ->X y ? *tcg1gtfc4 
*©tt{$ft*¥SfB4 ft 
S»2S«tt7 - Fx, t>$Wfi. Smt7 a - FX 

<fc3-tt&t: 4*«Fft4-r$il«55Xtt6 tctats©rt« 
MejffMfftiK. 

[s»«58 3 m$zmtt7 a - fx, ^#a«c«fc* 

io $mt7 a - Fx , *ffl8i(c <fc ») . jffi£©S'JM&RS«rt 
ry ,^(cSlKL/fc4*K:, iJg^S«S*S4>fciE-fS 

gE4S©rtK9S95©^«HKb$3g. 
im&9 3 UifBNO xttJTOl^TS&WfceBSftfc 

«=7^©TjSffl-C»«^KJt«r^ffl-r 5® 3 SBtfc 

«ya*i24, 

i^»2^mtfeffl#©-c^ffl3h5g^sm*jy » 

* {c^Uto8£(cfcl*S3j!2 gfillt? a - Fx , 

ay ?*tarat€^a4. 

SlftW/tC 4*#!S4-r^«W^5~8©t,>-f h*» 1 o 
K8E«8©rt««M©SF^f^H. 
[I»*5l03 i?ENOxiR4X«S8©Tii8ffll{cEilsnft: 

^K.Bmiyfcn^ca»im2sm,7 a - fx,*®j 
a^s(cj:««fw«. *©a@fs«Fia^3*si^ffl 
30 tc*z»y?im*m&&t. 

[^*aii3 tummvi^h y , ^fpa^^gw. 

[«W©#*fflfr&?83 
[000 1 3 

jKit{cMSP1-Sfti«>©fi»R{cR|-r^. 
[00023 

[«£*©a«3 €^6. m£mitfi*)->Vt>Zt. 
*{cSm*©NOx*««0, smsMtfc^aiesKH: 

(XF^*) X»y 9?Tft54#ICiB2»iRL/fcNO 
x«r»WL-CS7S8Hg1-5NOx!R«yWi (NOxKJR 

1393 9 7#4i#ft9#]lB) . 
50 [00033 



0 x ffnuatcfciR snrtc-e©* w $ ns 

[0 00 4] NOxRJRiliBKfciJttSNOxa 

iR$nTt>iNOx<0&ffl, ®7c&g*f7totfS.J:5k: 
LTUS. gS£S^£y->*e)8JI29Btb 
Xtty 5 »*«:S)»>»*.Tfc, NOx©iKtt«fc«J&*h 
ro/SNOx^O, ONIItCJ^T. fmPVfiHtpizfr 
9 9*fbvn\i*iub* NOxojgjcfciiJg&Hc-eco 
*j«j->#H««c*Jt-»-ce{bsnrb*^. nox^ 

#JS). 

[0 00 5] S£oT. NOx*?Hbi* N 

o xwtmmHij&^ic y y Hbs-es c tifimts 20 

±C3#. NOxRJD«ja8*Jgi^{tr54. 
NO x©S*&JK*¥>0, X h \,-i>W]1fi%foTZtc 

a> 8fa«ss©NOxKfR^i(c^3i*t:, srsjy? 

[0 006] SSQcV v*Xrt4Z 
TNfcoTfc. HKkStir«CNOxlR)Rll!S«*&»aSft 

*NOx#ifi£-r£ ££*$&•). c*itt> ';wfi©is 30 

xtc^xmrnx-zr. mtuvvfwmit. w&© 

<k5<CHC. CO©#ttfi£*B*3tfTl/*5£l>5|8j 

o-c*o. NOxtRjRjffiioiS^fc^Drfe. no 
x&iucmmti£)&tktcMQK%s «r, nox£jh# 

£<8Kbl/-oo. HC, CO©»ffl*»iSlrt-5|^ 

[ooo7] sfc. NOx®4fe^&g^3ftr«:gf 

ffi3tl5NOx#&-9Tfc. Cft*B6@|tc#yit,-C*« 
4»^©fffffl*»ihr*SS^<l3@*S&TSC£* 40 

[0008] 

x*«iru mi&Mtims&mtxxt y y?vi>z> 

1 * KSWBKJR t,fc N O x ^WmLXmjemt Z N O 

xfcjtsfcwgsii*.*-:*. «^^©ass«tt*i>j 
->*6ans«ttb3t»y 99^99 a*. 

*V»T . MEN O x «48!^T^©gfSiS«5tb* «J 
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[0009] *>*s»5&K:«fc5£. l«2S«tt*n;-> 

*P6gS&2S&ttX« 9 » 6ft/cit&. BP 

*>. U->«»*(CNOxfflklRjBai»C«iRSn)ltNOx 
©fr{b#ffi3ftS&tt©£*^ NOx®JWttiI©T» 
CPJ©emS*8tb%»; tf 9 ?KfilES-tt*'« £ 
8tfc7 < - K/1 9 jrMMPfTfctiS. I*. ifffig&2& 
tt©tt»)a*.«, Jn2^©««efefl=<D|g<b(c<t4B«2& 
8Sib©fl 9 &*.©*> NOxg^jg§CC*f?SNOxlK 

OtbXtty 6ftSit££Sfc. 

[0010] NOx&mmDmmvmfaamt. & 
wtm. NOx&wmtwxmmt* *©£*©n 

OxfRiRS^KJR* h U-t«&£fc§»StvCAPfl!| 

©fg<bfcttt/cj&saft*fcr>T£{b-r4a>&, fc±* 
Pffll#SSK:iit,-cfc. tHPffliaig©K:3ffS£-ctt2 

«t«£ft3**cir. mm mm) <osmm 

[0011] ttf8H2Ett®*Mrca. wSNOxftiR 
)^©-FSS«!lK=7C«aK*«*. !9SNOx!RJ|xm© 

raffljosfs^jiatbjw y » ^kk&g fci *©? < - k 
7c«»8©Titi8©»ms*Kit*jy ^tcse-r ss-c© 

WGS&Stf S8fiS<!: Ofc. frfrSttftK***. NOx 
T, se^«tb©«D*Aacc|?j$©2jl8H:7^-K^ 

»»«WK*-,r, NOxmmifOTmifiVvfK. 
HmmzntobomiEm) tm~jemor 

[0 0 1 2 ] Wfe. Ui2=7C«a8*ia«5i:fC, NO 
x gMttNTOMtCft fcN 0 x £|J&=7CftBS-C 
#ftl/*9iT*t©T***«. UEH3B««fC©^b 
*a^<tft>^*'<< < l5fB=7c)WSPi4g^«: y 

[0013] »«3B3ffie©®!8-C«. ifffiNOxlRiR 

mormmicEjimiiii*. . ssiaNOxtRiRMi© 

T»©SfS^«tb*« y y ^KSISt fci #©7 y — F 

T«©Sf^jKtk*J. MKaif¥S©i'7>7-=&ra>&L 
T*»6BfSI^BI^gjai/)lki * K y ? ? KfiOSr.* «> 



c o o 1 4 ] moutsmiMmtt. a i 

ASKflWtSft*. 01Kirt»r, NOxRiRtefiltt, 
J^^b#y->r*3£*K:SFm*©NOx*RJK 

U SfcU^b*^3SBtbX& y ? *K * 

[00 1 5] Sll28Jt:?<-FA,^©«, 

aa^ca&b* s&a&ibjc ^ - fa, mm 

5. 

[0 0 1 8] frfr*»fiX«:<fcSi v am NOxRiR 

FA 7 ^mSWtTfcftSa^BS^ifi 
tt# y - >*>6®6S»ttXB v *fc«J 0 &A 6Mb 
B&. BP£. N0x®JKMHic4sC»rKiRLA:N0x© 
?HtWft>tXS*#<Oi#(Ctt. JJB7<-F'<9»M 
fflKcfUT, NOxIRJRjSlij^TtSiM^ffiSnSSFa 
a«W:*B«SaW:«:ifr3»**«< 7 - fa, ^««p 

[0017] NOxR0^©T^©#*jt2«Jttt. 

«UfcK»^< »2S*Rtt7 v - FA, »M9¥8*Xfr 
SSSCiT. T^©8«2m©£fb*Jp»SC £ 

ffli'scim. Etc. ^feSKifctc^syv^- 
<;->©#*&air£;*h^**>if©<6 > SFms&it 

[0018] S*g5 HBttO&K-Cfc):. ffiE*2gttIt 

7 < - f a , ?*m. mmmto® *)&*.*> &imb 
wmt ztx-Nucts^xv -f — fa ? mnwf sfltos 

itte. *>*»S«JStCJ;5i % N0xRiKI5^Tift<g!l 
©#a£8tt*l V , ^{CSIS-T 4 £-c. NO 

s«fc5{c7^-FA t ,^«jaisn < NOxRJWtt«rt*s 

y 7 *<cg£*-* inters. 
[0019] SJ|tS6£«©»JBrtt. l?fa&22SBit 

7 -f — fa 9 tmicsiiwz&v 4 - f a , ixmic 

«k0. i!^©*;^r.3*^tTfcy,*K:5fci,&t,> 
lty<- FA, ?8]ft£^ttfcf£jt3tt*^f?±*- 
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tttftffl¥®T^aj3n-&SF«3EJ81b{cS^< £j&it7 < 
-FA 7 *ffi®£jJr5£B$|ffltf-jr*>y y?(cS|EL>ftU 

friafflKib^ 4 - FA 7 *«®£ff±2#T *ftJSU:© 

y > Hbfcfffc&o. 

[0020] S93»S7E«©IMI!-Ctt. g}IB»2 Stttb 
7 < - FA? ^^StCiSggjiRifc? < - FA , 9Mg{c 
io-cy , ^{CSIEOfci tf©$ttS**Sii£ l/t* 
10 ST . 2 Sit? < - F A * * 

#8*i. 3Stttb7 -* - FA , *(W$©R»&8f ccftlg^S 

flfo&fciSi. B4^m©« 9 NOxRft 
«jfi©TSKffl©SFS®*8H:#Jy ??lc5KTii. *© 

i*©afpft*i. y , ^siKtc-i^si s*ifca^«4 o 
•Cessna. *uc. »2^i»ifcttffl*s*ffl^/fc^ 

*Kttb7-f-FA ? d>Hjai«:HterSi&«:. ISftSfcliJ 
20 [0 02 1 ] Bt*^8E«©«?|-C« v tiBBSHZSMIt 

7 ^ - fa , tmummxt? < - fa „ ^^ffiitc 

*fflc>ft:2i81t7 ^ - FA * *$IH8T. ft^^M J:0 
NOxRJRftBStoTJifJllJ^ 1 ; 9^KSIEl//t4#«C 

&JEU !«§SJt^lBI^ft/f^ra^©>ti@©fiiE«i$n 
ry 9*{csigT*J:9<c-}-s. 
30 [0022] wms EK©»wctt. sriaNo x»ir 
ssii©TiiS«K:i3asnfcH7cfta«<t. w^mm>y 

«:SiEL^*«c*j»5®2fflKtb7 fa, *imsr 
[0023] *>*»S*J«KJ:Si. SF«Ulffi(c«l,T:± 

iiffl*^. Sfri2*&itfcffim noxritowi. ^2 
40 staifc^uim =7cm, S3S*8tt*wa*ia©«tc 

mm**)m2mmm®xik\ii$tit>m£.% 

©HI, imS<g^^«:*5WS»ff»cfigi$$h5. 
[0024] fiP%. UEHjcM&tt. NOx»JRJ5i8«-C 

mtr^)tt*>oft:NO x%^fb-rsfc»©t©-c*o . 

*>*>SNOx^b*a$S<!ft»«S^<, =?c«HIrt 

so ©t, NOxRJWttart*jy??{cseur4>. atcc 



gfejcan-c y * Httz c t tcttzzj&mo y 7 * 
<tembxfrfi>mmm®2va><»x$>z. 

[0025] «*35l08Bi8O«WCW. 18SBN0 xRlR 

»ft < . nox KHjuttj©*?* y 7 ^tcs&s 
y v wester zbvtmtrh *>©c* s. 

[0026] f9«SuS«(D*W-cw. BJKB$ra(cJ:5 

y»7HWMW»*«#. s»fB=7c«aiwiy->#8m 

BJ*30Sf*»JiS4 t/fc. 3j>*>5«fiS(C<fc4i. Sfctt 

N0xft«^*y 9*^3ttfc»f»*fi^&-&.5 
[0 02 7] 

[«9!0«*] SI«39iett©»!IJKJ:*4. NOxK 

OxMim&iZ&t'itoCVyHtVit&t&iC. NO 

r*. MX. NOx€*M(&<97£-C*. HC. 
C0<D»H}a©*t**Wlr*4it»53»»3W**. 
[0 02 8] ^*S21EiScD«W«: < tS4. NOxtftJR 
^©TMiCH7n(l«S*EgLr. NOxHRttR-C 
BKfrCfr&jfrofcN O x©8Kb£H*i* J: 5 (Cft* 
fc. l98BH5ai4iSl*3«:S-f>*>«: y ? Ht b X N O x »JR 
««ciMtT*<rt»-5fcNOx*«M<*Mtr#«4 
IS#gsi3«©»P!«:J:S4, NOx 

[0 0 2 9]st^4S«cD^^«:J:Si v N 

no xmmmAstiz®ftesmimiEicffl®-c 

N0xKiWSSfi|{C4aU-CN0x^t^ft)ti 
**ftTK*lt>Ttt. N0x««ttflKrt4a-W»K:y y 
HttZC 4#r§. HC. CO©#fflB£fll$«bo-D 
NOx*^M<^brtsit^ja**5*S. 

[0 03 0]ii*3S5^©^(c«t^4. NOxRiR 
jtfg&N 0 x©®7c*&S«:«S£2j!8ifcK: £ ra^>*>«: 
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miZHZCtifiVS, NOx«a*a<^tc3fSt 

•fctc. hc. co©8Mffi©i9**»Si8r$*<!:i,o$& 

a*B6et£©^«:cfcSi, NOxRiRjtt 

%mx.z o mi*, y 7 ^wais nzct iVj±-czz> t 
[oo3 1 ] nmimvmvHcjiZt. noxrax 

10 IS^a8l2«©^WK:J:ii. NOxR 

<mm* y * ?«:Kig;*-ttstgs©i£g& 
*»a«{c^<4-3r v hc co^bsawwuffiT* 

[0 0 3 2]«J|3B9e8©S£9J<Cj:S4. NOxRiR 
ftli^T*ffifJtC =jcftB«*HBS U -C , NOxKJRftfifi-C 
8HbT* &*>o fcN O x©j#fb£Blft* <fc 5 Kfc 5 4* 

•e-r no x m.mmxmtx& /tN o 

20 <k*4. NOx KiR»St©TffifiJccES 3 tifc=7c^l 
mm*') vHt2Vi-ftitXDmi%> =7cft$S«©T« 
• i»IK:SliSSib*ia^4i2^4ct&<fiffi«:||ff3«'5 

C0 03 3]»*3SialBlS©|6||K:«J:i<i:, NOxKJR 
[0 0,3 4] 

[$<£©£%©)&£] «T(c*:^©IISfi©}BS*§iW 

2Ttta3ft/!:2svWR?[$ft. mmm3iPhm 

[0035] M£*8»iaj^F3tt. HgS^tCjB 

»^aK9tC/t«StxfcNOxRiRttgi5-C# 
40 {bSnfeftte^WKPHiStlS. t5i2NOxRJRI4« 

5B, s^sisaa^y-vr^^ittcg^oNOx 
#KMfeRjRL/fcN o x*ftm i.r=7ctt«Ea-rS7t*i 

ar5ttfi8 <N0xlRiR£=7cttjg) 
[0036] frffi^«Sf^3 K J:«PMf«n. <m 

sn. sa-fe>-y*6©«uj©#(cs^<is»*iis(c«t 

50 **<Pf) iS*^4 (A7-h7>i7X^r) 
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mtizit. w&mmitt uxmszmt* o *> y 

SS-fe^ibTB. «S81©«A2^»fi*ttHir4 
xr7B-^-i7, tJIB^Py HI/#2©Hft£ft|il 

(«©gmaK9 KBasftrftssftittfttBTSft 1 

ffl«tk-fe>1M0(»121ll8Wfttt#a) . USNOxR 
4K»ffi5 ©TSi8J©SfStfIiS9 KiX&tiTftglSjKtb 

[oo38]«jiaffri^iKit-fe>-!>TD. mz^mtf-s 

*liB, gf&4>©K3a^^^r8im£j^£*lfcB 
•r*-fe>-9-C*f). ffi8^b©**fttfl-ri*M* 
*>1fT*->TWl»6. Sfc. #Sv2J8J:b«:J£«K:ft 

.fcOKje-r*. ±eae&6i, ftiaftit? 

[0 03 9] BtagmkM-^bmsmtt 
xb y » * k#j o ft* snfcaafc tov>r»; kg* i 

m^xm&smty *-K'<» ^©ns*tf ^ «t o tea 

*«flP©«**H3©:7P-*t-hfc;*{,-C**. S 
3©70-?-r-h«:*5t,>T. Ssf. xfy^i (H4i 
(CBS 14§3t, "Cife*. GITR*) Ttt. N0x8H12 

i^*w©w*fta^©js£*jn-r ?7^fr s %«g!i-r 

[0 04 0]|WBNOxK4«ttl5tt, ftft£ftJt#'J 

niftftitxit y * ?tctt9 at *. &ftfc4 t kb, y - 

>«MW«:tUR3tift:NOx*Jftasn4CtJCftS© 

[ o o 4 i 3 (65. gaggo® »j -o*>$>sf&2«itx 
«y » ^vow »>»*«:. aiK&tt (ws. a* • ®u 
<mt) {cj:-,T!ft)*i5ffik **s«2jittifcy 

Ittft 5 fctoW* NO x MfcaftqRJttKi (✓ Tt> 4 4 SI 
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&tt->T*9. c©NOx«s©fc«>©-H$tfi&y 
(0042] se^HRit© y - >*»6aaa2*Bitx« y 

■> *^<Dty*)»A.Mfbtixmi? 9 f F R S <e 1 
*«®«c)Bi.>52«tt"fe>^ft. *n*r©ai2«Ji 

Hz>1^1fl*e.»2a«lt-b>-y-U^0!ftxiK3£4t7 
5. cntciO. ttOftAffcOgSaftttK. &22ft 

(0043] -fcLT, *?"7:/3"CB. 8JffiSfl2£jj6tt 

•fe > thrcaa 8 ti s n o x mm 5 T«tfiB©smsg 

5. ft. »25iait-b>-y-iitb-c^8tt:*j£««:tfta 

Xf-9^3-CNOx»iRffl*SE5©TSSEfflJ©^168ifcJ»y ^ 

20 r. i9ffi7-5^FRS4€otcy-fe7 hi/, AOZf-? 
?5 "Ctt. •/ - 7 ^$l«S(cJSl>4S«Sifc-te 

»2SK»tk-fe>-y-u*?.»lSli8ik-b>-y-iofc 

[0 044] ±fBH3©7 0-5 i + -Kc8e-3fc«W© 
#&*B4©5r-fA?-i»--f>«:7j*l,-C*S. jSi. H4© 

30 i (S«^&ft#y->fr6XM*tc$J0&;L6ft* 
*J» 1 2*8ifc-«r>y-iQ*>6»2 S«SH:-b>-!Miic«J"3 ft 
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